calculations were carried out with GAUSSIAN 98W(1) employing the standard 6-31G* basis set of Pople(2) and Becke's three-parameter hybrid method(3) with the Lee-Yang-Parr correlation functional (4) and used to calculate the lowest energy conformations of the common carbocation (Fig. 1a) . All stationary points were confirmed by calculation of the second derivative of the energy. Minima had all real frequencies and transition structures one imaginary frequency. Three distinct conformations of the lowest energy carbocation (a, b, and c) were calculated, differing with respect to the rotation of the isopropenyl tail (red).
Large negative numbers correspond to B3LYP/6-31G* energy in a.u. whereas numbers along the bottom are energy differences (in Kcal/mol) relative to structure c. All energies include zero-point energy corrections calculated with unscaled B3LYP/6-31G* frequencies obtained analytically with G98W. 
SUPPLEMENTARY METHODS

Protein expression
pH9GW expression vectors were transformed into E. coli BL21(λDE3) and plated on LB growth media with 50 µg/ml kanamycin selection. Colonies were transferred to 1 ml liquid media (LB with kanamycin) in 96-well plates followed by 16 hrs growth with shaking at 37 o C at 275 rpm. Cultures were diluted 10-fold into 5 ml of TB growth media with kanamycin in 24-well round bottom plates covered with micro-porous tape, followed by growth with shaking at 37 o C at 275 rpm until cultures reached OD600 ≥ 1.5. Protein expression was induced by addition of IPTG to 0.1 mM followed by growth with shaking at 20 o C at 275 rpm for 5 hrs.
Cells were harvested by centrifugation and cell pellets were frozen at -20 o C.
Purification of library proteins
Pellets from 5 ml expression cultures were re-suspended by adding 0. 
Kinetic Measurements
Enzyme kinetics was performed using the vial assay(1) under the following modified conditions. Reactions were composed on a 500 ul scale using a 3-component buffer system (2) Where total ion monitoring (TIM) mode refers to the mass spectrometer detection settings in which all ions derived from a given compound are counted and contribute to the instrument signal in the total ion chromatogram. Under conditions of excess substrate, the reaction follows first order kinetics (zero order with regards to substrate):
where the apparent rate constant k o is considered the turnover number k cat App .
